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(54) ATM INTERFACE FOR TIME DIVISION MULTIPLEX HIGHWAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the ATM 
interface for a time division multiplex highway by 
which an ATM cell is efficiently sent through the time 
division multiplex highway. 

SOLUTION: An FIFO control circuit 25 stores a time 
slot number for cell transmission designated from an 
external device through a bus 31 and provides an 
output of a transmission gate signal 26 and a 
reception gate signal 27 in a timing of the time slot. 
While the transmission gate signal 26 is outputted, 
data from an outgoing time division multiplex highway 
1 1 are written in a transmission FIFO 16, which sends 
sequentially cells to an ATM line 12. A cell coming 
from an ATM line 13 is stored in a respectively FIFO 
22 and when the reception gate signal 27 is 
outputted, the cell is received from the reception 
FIFO 22 and sent to the incoming time division 
multiplex highway. A time slot in use is revised 
depending on traffic to enhance the line utilizing 
efficiency of the time division multiplex highway. 
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(54) [5£9§S>£$KI e»ffl#t/W «>x< ©ATM-f >^7x-XSfi 



(57) mmmvmmi 

shh^s a>t ic ctoeaiT * is \z m ^ ^ i«f<& 

zf»7VLm\zttfS-9r^ ^< AXD7 KcoS^-SftfiFfS 

t^<n&^ z>±.k>*?^ u*. 

h cd 57 < ^ > ^ <h (7) s ^ & m * « a r * t 0 * < A x 
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w^xpy h striae h#*»»» 

y- hft ^ta^$nT^&M mrBBS«8i^i/A* 777^ 
b -t ;u *tt*tti l ci n & ± 0 »*»9i^ffiA >r r> x -r £ iS 
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^atlCBf^gnTl^ffit&ffiEg)^^ AXPy h(P8^ 

y- h e ^j$ntt^ sa gas ^nr^^f-^^ 

WET 0 B#»»J*fi A < ^x-f^saoffi b mj E2t«-fe: 
;UA u/ 7 7 (ci^ £ & tr A* y 7 7 S&^Ife £ £ JUST £ c 

x-X^g. 

mJE± 0 BS#ai*lLA< ^ xf tc&tt^&^-f AX p y 

mbit omfrm&m/\-c <y x-r ax o y 

py h«#«Mn^&<t. 

#raJWI5iit%- K<0ifif8lsI»KiSm'r'<€r-fe;U€r»«"r 
fe^-f AXPy Hoa^WE^^AXPy 

axp^ KD#^<o-&^«m$nfca:€rW Eg«-fcJt/ 
Axp-y a^amstifc^tre aanrfr 

fcx-* SrmfET 0 tif»9t&m/\'( ^ x -f «c 0 ffl U 

HfiE2S«-fc^A «;77 KSS&tf A* 777 £ 
OTE± 0 mft® Ig-gA-f ^x-f £ nffET 0 l»gA 

h8^ftft^s<hfflK±p?-rAXPy h#^-a^m 

^atPm^fr^££&iffiET9^AXPy hg^tt 



(2) 4#IT2 9 5 9 4 4 8^ 

p$$>a^ffiA<^x<tc^t^T(o^ng>€:eiffl -j"5ci<b 

-X«B. 

tt&z>-t)i$:±. o mfrmgrM^-f v x< o tans 

70 »»J^SA<^x<tcJ:oeiSTSIRIcffl^Sffi«ft<7) 

^axd7 h^gsnsrtic^nso^'Y axp 
^*>*^j3i]tc«j#-r**>r axp ^ h#*t«is^& 

mfE± 0 PS»#J*a/N< O x < K*3tt a- * -f AX p y 

hcD^-Y *>{?£.*:<Dmn&m<k&tt]rrz>±.D*-i ax 

Py h««a¥Si:, 

fl9ETOP9»«^fiA>r^x>r(c*5^**^-r axpu/ 

20 D7hi§»^t, 

f;^<AXP7 h©SWSitE^<AXDy hg^«fip 

^fticfijtsnTt^ss^t— af*j&>s*>£&s?--f 

>*MJl:ftfflt5±0^-fAXDy b#^-a^ffl^ 

50 co±o^AXPy h#*-attffl^aK«fcoT$'-f 
AXD 7 h<o#^o)— a***fflStifc<k**a)#^k:» 

*m u cnz± 0 «r»a*fi/\< x< izma?** v 

^ajcegRfsnT^ss^t-a-rs^s^ifis^i' 
at, 

40 :oto^axd7 h#*f— Wc^Hh^^z^-DX^^ 
axp y ht^s^co— a#ttfflsnfc££ejS2*rc€r 

{c»€ratr a 777 #^^a ct$liu_ 

mf E± 0 Pg j»g|»a/\< ^x-f £ MET 0 P$5»»l»g/N 
•f ^x-f tARTr^Ofata^ftO. fltfE±0^-f AXP 7 
h#^tt»l¥S < bHaE±0^-f AXP-y htf-attttl 

^atoa^tD-t»^feaiWETQ^< axp^ 
m^atntiETo^-f axd7 hg^-a«ffl^a<pffl 
50 ^^-a-^t^-rn^— ^^fflt^T±o^^^taToflga- 
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re»a»ffiA-r x-r tc^Tcp-E-ns gam -t £ c £ 
-x^n, 

Haffi±OP#j»a»aA^^x>f tCj3frtS€r^-f AXPy 
py hg^a*P^&<t, 

m»aTo»^»«»aA-f ^x<tcfefrt^g-^< 

Py hg^*&£D^&t, 

maa±g^-r A7D7 hg^tt^atcfcoraa^n 
^atcft^^nri^wtefaBo^-fA^py hcag^ 

3&tHg[LT^5J:0^-fAXDy r-g*f1%ftff 
j?n^^<A7P7 KOW^^-fAXDy h*^«fir 

<t. 

METO^AXPy hg#tttt^&K.fc:3Tttffi3n 
fe^AXDy hO)tf^E^AXDy hg*»«Kf 

C0)T0^<AXP7 hg^-Sfc«M^a^€>MEai(i 

7 g&^&£ g JUSTS £ <t 

-f frx-f g)ATM< >^7x-XiI. 



(3) 4$gf 2959448^ 
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0Bjfj»9]»aA<^x^tt^<p{affls^feo. mfga± 

D5 y ^AXP7 Hg^£D^P£tmiffB± 0 ^-f AX p y 

XP-y hg^«ta^a<*:SJETO^<AXPy 

5 l^ttT OH »a»fl/N-f ^ x«P-^<0&^< AXP 
y hco^-T S>^ < h-€-cpg^fe«fctfg^$nTl^g-^ 

jo m&&\zmjj<z>mftm&w\'t x< ^-^r^n e> 
ij&rnn^ c <t £«Ha<t-rsw«JB i £fctt gS5R^4as 

go 

[«s*ja 6 ] Hiisa iiju<pe2itcffl^e»ns^"f axp 

? b v 9 \Zfo UT± 0 Bpa-«»fiA< x < fecfctTF 0 

oBg^w»gA^^x^tcj:oeis-r^iBtcffl^^gi» 

Mf^^-fAXP7 KPg#a*f&3£3*l 5 c <t £&$t 
20 tt5»*« 1 ftmgM*J% 5 aB«(P l%»«»&A-'f 
il^ATM^f >*:7x— XfiB. 

[0 0 0 1 ] 

(Asynchronous Transfer Mode, OTATMt^ 
To ) CDa«IU«t9EfiFa)ll5»*J^aA-f ->x-f <t£*B 

7x — XfiBKWbO, #^«p»#J*.*/N-f ^x^fCDlHl 
«¥i|ffl3**<0|fij±©H 6nfcKF»M^SA>r O x-f (D A 
JO TM'f >^7i- XftBtCBTT*. 
[0 0 0 2] 

n*. ATMifin fi»a©a«**«*<0*&^i§ 

[0 0 0 3] £©±5&ATMji(B(0[H!i8£, ffi*J&*& 
©B*»»J^aA-f ^x-f i;€:taS«3tt-r^»'&JCtt, A 

[0 0 0 4] f*M¥4-6 8 7 3 O^JttfflKWU "tJUt 

MA^D 7 h&WO^TSATMO^^x-XiSH 
50 ^<t, r^^v^;u^-^j ©«*«fP*«/Effl<Z)*" 



(3) 
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[0 0 0 5] 4#ffl¥ 2 - 2 9 1 9 6 Affile: ti, P¥a«3E 

AXP y >y h<2#^£'J X 

[0 0 0 6 ] 70 

^ait s tcPt^fij^m/N-r o x -r <d ? -r a x q y 

siirfijfflsn^i^-f axd 7 ha**<&o, mftm& 
sa-y ^ x-r oiei«fijffla^*«s < £ ^ -5 rasa** 

[0 0 0 7] ^fc4#r^¥4 - 6 8 7 3 0*f£tfBCD«fc'3 
G> & ftfc* CQ^-fAXPyh^fiJO^T^ 

JSUfcW«ffi«$fT^fc*(Z)lfiI»A^il<t&0, ATM 
[0 0 0 8] «Fi¥2 - 2 9 1 9 6^«(CBB^^nr 

[0 0 0 9] ^CT*589J<0BW«U ATMt^M* 
[0 0 10] 

[«JH£/B»T*fc«><B¥a] if 1 HE&cDfg^T 40 
*ir^£± 0 BS##J3S>aA-f ^ x-f fe^^TO £)P##gJ 

7ttB£*tJST* AX d y h(Z)S^£SfifT5^< 
AXD7hf^^t, (P) ±0P$»9l»aA< 

(a) TPff3F»a»gA>r Qx-r icfetts&^-r axp 



2 9 5 9 4 4 8^ 

xD7hf^ft«¥st, (-) $mm&& : £- \* <om 

;U£«ra-r*i£{f-fc;UA*y 77t, (^) iO^-fAX 
hfg^^dj77 -r^±0^-f AXD7 

A-r ^x< jciSffi-rsAy ^Ka^at, (^) to 

XP-y htPgif fc^-fA^Dy b&^fcFf^&lZ&FfZ 

nti^r»ig)^-fAXP7 KQS^-air^ 

xpv hgo#^<h^-r axd7 hg^gre^atcgres 

Ttpsi^cpigifgy- Mt ^^aiM ^To^i' axp 
7 ht f-aau^at, (u) c^to^^axp^ 

^MfciM $ tix $ * £T 0 0##«£>fiA < ^ x -r 
ri> 0 H3 b i£{f -ti;UA* 777 KS€ratr a y X 7 
¥8<k&B»a*l/W^i-f©ATM-f >^Xx-X 
«BK^«S-t*T^*. 

[0 0 11] Tfcfc5»*B iEtto»jmi. -feJKO 
e2£K fli ^ * fc«> nfctt*R©*«T* * -f A 

XD7 h<P Eateffia^J:tfl»7ffiBcP >^fcft»U a 

tettigfr 6»7ttB(PWi<p*^<PT o «rfl«£« a -f 
$ffli^T-fe;u&esiT€rs. fct^tf, Wh7t7 

^tCJ^UT^-f AXD 7 h<OR*«!EL/Tjg3E-rntf, 
^6tC, ^< AXPy ^<PM&fiEB£»7<& 

[0 0 12] »5R«2E«<^56^-Ctt» imMU 

^a/N-r ^ x-f^tfTo ^^^fij^a/N-r ^ x< tcct 
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<AXD* hS^SU^at, (d) ±QP¥fr>gJ»ffiA 

(A) TPP#fr»J»ffiA< ^x< tc£>Et££^-f A 
XD7 h(7) 5"f ^ ># f t*r<D^£M9:%ia'?%TK)? 
-f AX a 7 h#^&£]^P£<h, (-) jNI^J«HciS^-K 

7^. (*) ^i^wcis^-Hg)ja«iBiiia^aaT^g- 
XP7 hs^^^atCcfc^Ttftm^n fc^-r^^D y 

AXPyhS^-Sttffl^Rt, (h) CCO±Q^-TA 
XP7 hS^—lfettM^a tCcfc^T^-f 

7 7 7»fcH^a<fc, (?•) TO^AXPy 

&-rsfrgfr a&m -r&T p ax □ 7 
nfe^gr ea^nr^fe^-^^TOBp^a^SA-f ^ 

x -f j&* b * O tB L jg«-t;UA* 7 7 7 iitf A 777 

n»»gfi»aA>f ^x>r ttBfaoffiffig^o, ±p^< 

[0 0 13] T&*>*»#S2«B«©«ETfcL -t;KO 

n£j3S<gA»y7 7fcg€r&A/-C</>5, SfcATMEIWfr 

-TAXP7 h^ffll^T±OPg»»)»ffiA<^x-<tCiSm 
-8E€r±QP$»«»ffiA^ frx<&5l*ttTPre»9J» 

a/N<^x<cofaffig(cjEUT«i^a3P$»a»aA<^ 



(5) 4#W 2 9 5 9 4 4 8^ 

6, ClrttCcbP, B£$nfc^AXPyh$:ffl^Tt 

COO 14] 8»5R)B3 8E«^«W-Ct±, «) ^ffTfc 
^ - K ^ M ft T* ^ co iM ¥ ^ ^ -tr ;U ^ ± 0 1^ ^ f 'J 
^lA<^x-f^J;^T 0 nmftH&W^ O x-T (Cct 

oeai-r^Kicffl^sffifiRo^-f Axny harass 

JO MAXD 7 h S^RflMFa £ > (P) ± D fH^fJ^fi 
A< ^x-ftC^tt^&^-f AXD-; hCO^-f 5 >#£ J E 
a>#*f£3*«ffi-r *±P*>f AX Dry hS*t«»I^a 
<t, (A) TPlfffrgl»SA^frx<t::j3tt&g-^-rA 
xp-y h^-f 5 >yt*a)#f*I*ttttiT5T0 ^ 

•fAXDy hs^^&i^P^i. (-) #n rawest -k 

20 S^ttft^atc J: or«Ui$ nfe^-f AXDy h<7)#^ 

AXD 7 h#^-&ttfcti^&£, (h) £<P±P^>TA 
XD 7 h*^— Sttffl^aJCcfc^T^-fAxny h<D& 

o ^^id^SA-r o x-r fcata-r*/* 7 7 7^aj^a 
*at, (u) coTo^^pyHt-attffl^ 

BtCfcoT^-f AXD7 Rrt*ttffi<£*afc£ 

*fis*nr*fc?-^ *t PRf#W£«A>f x>r ^ 
;pa* 777 J3»€ratrA ^ 7 7 §^^a<t ^B#^i*i^m 

/N-T^x-r cPATM<>?7x-X t;i#yf§g-tj:, ±PBg 
»W»tA>f O x< £TK)m&9&m/\'( x>f >A3fg 
<Ofaffig^feP, J:0^<AXa7hf^^ < h± 

TO^-f AXD7 h#^tta^afcTP^<AXPy h 
AX P 7 hCD^-f $ >y<h^<Q#^j3 JltfgBr^tlTl^ 

«a^atcte^g>p»»«»gLA>f ^x< tc-3t^T<7)^n 
coo 1 5] ?tet>%m&®3$m<DKW'e\z. mm±: 

)Vn 7 7 7 43cfc Sd-fcJUA y 7 7 £ A T MlHl«G><KS 
50 ^-V>^r<!:(CfflSLT^^. *fc<Effl^+>^;U»'J 
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»sa>t ^ x-r tcatjs-t s^-r 5 >y-frs^<p— 
tuiTi^. cntcto, Bf»»j*aA>r^x>rtcj;^ 

[0 0 16] 89*«4Ett(7)«^TJi. K) 

^«^a<h, (p) ±op#5>fij^M/\-r ^x-ftcj3»t 

^iO^-fAXa-yh^W^^, (A) 
^IHgg^^-fAXP7 hcD##^^-TAXP^ h 

&^&m^®\z&fttcftTi*%i&T&w<D?'( axp7 

&m^&<*:, (H u(D±0^>fAXP7ht^-f^ 

&± o Wf$HM»a;w 7 x-r tcam-rs a v 7 7i^ 

(^) T0^<AXDy htftttt^aCctot 
^nfc^AXP7 hCP#*f <h^-f AXP7 

flgfl5^-f AXPy h^^:^^AXP7 
^atC«»^tlT^S<l7feiSg)^-f AXP7 

AXP y H8^-&«M^& 
<h, OJ) CCQTO^-f AXP7 h*§-aftM¥H^ 

fiffi.^- ^ >^;U<Ofllf8il^/^ 777 iCgg&fr A 777 



(6) «f If 2 9 5 9 4 4 8 

12 

zmttm&m/M o x-r <d a tm-t >^7x 
co o i 7] -r^*D^iii*Ji4EiKcoawrfj, atft-tz 

JUA*-y 7 7fe<ttfSf§-fc^A*y 7 7^ATMIsl«<7)gS 

tCSfeSttfc^-f AXD7 ; KPg*ffcfiU3L, ^-fAX 
P y h fecfc -fc;UA* ^77 fcfiffi^* >^)V^t iZmU 

os-stgg&u Bga&feii^g>i»7ffia(73Mg3^>r ax 

»^JH4aatt<op#a-«»aA>f 7x<-c, ±orefrfi^ 
sa< ox.^ typ mft»&M/\<< x< renins g>fe« 

jgj&^O, ±0^<AXP7h#^^<!:±0^^ 
20 AXP y Sttm^a<P«-&t>ijr^fcttT0^-f 
AX P 7 h#^^^:T0^^AXP7 h#^"i^ 

V>teT 0 P##a»aA-f 7 x -f ^(Q^^i'AX p 7 

[0 0 19] -r&*?-&»*JBSE«0«WTtt. ^-r A 
JO 5^<AXP7 hCD#^<hCD— jS[^Ji0B#^#J^aA-r 

^x<fe^tMiTo»^»a»aLA-f ^x< <p^-rti^-- 

<Ptt4ga^f6UT«^<PBF5»«»MA<»x-f tc»g:-r 

[0 0 2 0] 19*^6 E«c^5£^T«, »3foBl frUb 
IftRg 5 E«E<PP3j»«»&A>f x< MTM-f >^ 7 
x-XjgT, -feJU<PgiStCfflt^n5^< AXD7 h 

40 y ^ td C X± 0 9#^#)^m/N-r 7 x < 43 j:i;t 0 cpg# 

M^<A7ay hg)BHtefflrBj3<ttf»7feBtCjtfJ6 

n^<AXP7 Kos^agggn^dfc&ifttdiL 

[0 0 2 1 ] T)5:^^«S3R«6E«©S£WT«, ^< A 
XP7 htttJKQ ^KJS^Tigia-r^Sftg)^ 
<AXP7 H(0|«ft&feBfeJ:r^»7{ftB{cWJS-r^^'f 
AXPy KQ8t^ffla$n5, :ni:J; 0 , ^by 
^7 DTja^^ < 7x-f fcfilffl-f & C 

50 <h^Tgr^, 



50 
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[0 0 2 2] 

o^^fj^m/N-r^x-r 1 1 (DUM^w^cD^-i ax 

;HC^^--7*y hMLTTOATMlel^ 1 2 (CM^ 
9m-r«fi££{f -£tc. ±0ATM[eWl3^ 

A^x<<7)ATM< >^:7x-X^[gC£>c:<h£, 
ATM-f>^7x-XgI<!:^to 
CO 0 2 3] ±0, ^Jc^TO^fJ^SyN^^x-f 1 
4, 1 U^nfn2Mb p s • fcfy h • A- * 

-r i i &mvxm&T&T--*\*m¥ii-&&m»®f& 1 

1 FO (First In- First Out) 1 6 JC A * ;* ft * . ig« 
FIFOH ^An5fetH U^^COA 7 7 7 ^^E 'J 

£o iiflF I FO 1 6^6R*ttiSn3tf-^tt, i£ff 
■feJU^WIilBl 7l;A^^ti^ 
[0 0 2 4] jSm-fe^HflBllIK 1 7tt, T9ATMEW 

xttM^ (vp i) ^itflEt^^^M^ftBiB 1 (vc 

I) *«5tK-&te-&T«*-r*Ci:€:fT'5lHlBT*S, 
aS«"fe;HRl«!laIB 1 7^6ffl*$n5r- ^ti^U-A 
£j*EIBl 8lCA#£ftT^<5o A*ti£|slttl 8 

14. 2l«-lrJHRlJBlHlBl 7^6(0^— ^SATMfiSIK 
±(0 7l/-^7^- HC^&LTT9 AT MEW 1 

2 Kaffir*;! <h£fr 5. 

[0 0 2 5] ±0 AT MEW 1 314, Z7 Aj&ffiElB 

2 lKAasftrn*. 7u-A»aiaB2 at 

MfiiSB€:*«LT-t:;U£fflffl-r*«flg&^Lri^, 
g«-fcJH^IJWlEltt 2 2 tt, 1rJM^K8££*iJMC{RSAX 

s« ^)vnmmm 2 2^^m^^na-tr^t4, greA-y 

7 7<blT(0$fiF I F0 2 3(3JB*A*Sn, 
ft3, S«F I FO 2 3(E>m*r(4, 363P>J-a^K«lHlB 
2 4KA*$ftTt>£. 3fe3»J-iS^Jffi«lpIB2 4J4, S 
(IF I F0 2 S^^^m^tlfcA^U-^^^CD^-^ 

* £ ± 0 BS»»J*a A -f ^ x -f tCiM tBt S Mflg £ fB A T 
US. 

[0 0 2 6] F I FOW»IiIB2 5t4, jgff F I F O 1 



(7) 2 9 5 9 4 4 8^ 

6 ^.(om^^-i * yv'te^xs^mF i fo 2 3^ 
<nm&&L?^ ^>y%mw-tz>m&v&z> 0 fifo 

fff!l»[slB2 5t4, T0P#»»J*fflA<«i7x-f ^6HJ*L 
fc-r-^Sr&ffiF I FO 1 6 lC»£&tr'>c€rC<!:£S*D 
L/tj£ffi^-MS^2 £fc, gftFIF 

0 2 3^e>1r;U&K^ttS-r^€r^<5>^€:^LfcS 

[0 0 2 7] F I F OfHWeJB 2 5 Kti, 0$#S»l*ffiA 

>r x -r fflfi ^ e» -e- <z) 7 is - a (?) 9t m fi is £ etsu -r s & 66 

70 CD:7 L^-Afflll ^2 8 9ny>/ig^2 9d<A*S 
ntU^ fl F I FOftM9SE2 5(Ct4P#»»l*S 

/W)i-f©^AXDy h(7D*TATM-fe;K7)e2l(C 
f'Jffl-r ^£^-f AXD >7 h0)#*t£R5rr£>|g|^L£:^ 

*fca&Affl*A*A 3 l#tt!*SftT^*. Atfi*/AX3 
1(4, Slfl-fe^raWlelBl 7*3cfctfg«-fe;Ura»llHlB2 

2jcfe»«^nri^. 

[0 0 2 8] 13 2*4. mi \ZfjkLfzF I FOMWlHlKa) 

>^4 it, ■fe;i/Srejs-r^$s»t'rs«Bco^<Ax 

^SBiK-r 2>mi&£Zfim2(D\szS7>*4 2, 4 3 ^§X. 
Tl^S. «1 att£BIsIB4 414* ^^>^4 1^m 

*-rstt»«. "r^-feNf»»j*fiA-f ^x-r ±-c<o^ 

^AXP^h^ft, £ 1 <£>UxX^4 2 (CaSti^n 
SIhIB-C**. »2©— a«misIB4 5tt, ^JC?>^4 

1 ^m^r-r^tf^cMt, m2<7Du^x^4 3 tctem^n 

TSlelB-e^So *143ct^»2<D— S«miiIB4 4. 
4 5*4-ff£&mi,££l*-g:m*f 4 6, — ^fl^4 7 

[0 0 2 9] : S1<0— SttffiHB4 4©m*'r*— &m 
^4 6(4, mi<D7V vZf7ny7mm4 SlZZrV-ky 
K8ttLTA*SnT^. Sg2£>-gr&miHj 
B4 5©Hi*-»fS^4 7f4, Utyhi9tlT*l 
©7'J y^ r 7Dy^ , IaIB4 8 ICAASnTl^, SlO 
y^ , 7ay7 r lsIB4 8<OUU*t4, HltC^UfciS« 
40 F I FO 1 6 tC^-O^^ii^CD^-r ^>£ r £ffi!ffl't£j£ 

0.yy[«lB4 8CDffi^?(4, m2<D7 l Jy?7Uy?mi& 
4 9(CA^$n^>« ^2C07'J yy7Dy^ r lHlB4 9 
(4, mi<D7V y77ay?m , &4 SCDthtlZ. 1 OCT) 

7D 7 »4 9C0tti^{f^(4, in:/TL^HF I 
F02 3lCgffy-hff^2 7 tLTA^^ntl^o 
[0 0 3 0] I3 3t4, la 1 CiKl^ATM-f >^7x- 
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^7x-Xgl5 2 , 5 3«tnfnATM(H]^5 5, 

Tt^. ATM-f >^7 J-Xgl5 2 t ATM-f >^ 
7x-Xgl5 3«l W7fVi^W\^^S-< 5 7 tC 

K ATM^f>^7i-Xgl5 2, 5 3 H^tl^-'n^ 

tc^^ri^o m^m^m^mmzATu 

£ & iiif ^ £ a t m £ tas \z tsm-r z> z. t ^ 
co 0 3i] **sd«i««s4^ 

tC^T^^-r h<7>#^£:, ATM^>^7x 

-XgI5 2, 5 3;feJ;rtfS#»J;**f 1 tC^5£"T 

^7x-7gI5 2, 5 3*5ctt^B¥»ax< y^lCRje 

■ s 4tca»ur*3<. s 4 fcL ^ntct^ 

[0 0 3 2] ^tC, ATM-f >?yx.-X&W:<»mft$: 

[0 0 3 3] B4I1 BU:^U^ATM0^7i- 

Zl^lTti, 2Mbps Off«S:S«ll?»ffl*lA 
-f Sx-f^-S, i*7 6 8 Kbps©S«Ofl[S^ 

£o R»9l*lA< ^ i>f O 1 7 U-Att 3 2 0)^ 
-f AXa* h^fc«JSaftT43 0. S-^-fAXDyhK 

"0" - "3 1" £T<D#^a«SJ9tt#6ftTC>5. 
S^A7Dy Hifl$#*J*fiA<^x<<&^r 

[0 0 3 4] T0fl##SI*fiA-f ^x^f^r-^ 
a) t, ±0P9»9l^a/\<^x>ro^-^ (BBb) 

a>fflWfg**<t IT7 U-AO)MS&(4R€:atDL3t 7 U — 



(8) «f»2 9 5 9 4 4 8f 

16 

(Oi^JWH^oT^S^Dy^ll^ (l^d) 

t^s. y^-^mmm-nte&uvuyzm^z. to 

[0 0 3 5] 112 iZ^LtcF I F OfiffllHjggcD^ O > ^ 

4 i t^tt. y i— Ai^jwm ^ 2 8 a*at»ffi£*oJ«ft;"r* 
(f^iLT^^>^4n;A^$nn^ fl ^<Dtz#>, 

JO fiO>? 4 1 OfHftffi (B4e) te, T9H##ffl*ffiA 

[0 0 3 6 ] »«At2Mbps©NF»a^lA-f 

7 h^^TATMtMfiiit^fc^tt^o £CD4i 

tit "2" fe<fc^tfia3(C^Lfc+*ffil!BSIB5 
20 4^&82 fC^LAcF I FOS)»|HlK<Z>» 1 <DlszSX9 

4 2\zmj£znz>. -ti^sejaif 5^^>*;ko 

-f AXD7 h^tlt "8" S2tOlxvX^4 3 
D7h*W. iz;U££j8t*S»«C0:?>r AXP7 hco 

?>4 1 o»»«3&tjg{bLfcii[«*ciSffl&^i^iafiF 

[0 0 3 7] »1 O— »ttHJIiIB4 4tt, mioisv* 
30 ?4 2\Zfc»t£tlX\t*Z>mz*V>? 4 1 G)ffl-R«J&t 

"SSflsu&tt*, -r&Jb^ imi^ "2." texture 

<t€f— S«^4 6 ^LT^107U vzf7uy7m 
^4 8H7ht5. m2CD-g^aj[HlS§4 5 

ti, I20l/y7^4 3Jcae«S*lT^*«T*S 

4 7^m^LmiC0^'J!vV P ^D^7 P lHl^lH]^4 8£'J 
tyht*. UfcAtoT, m 1 ©7>J 77^7P7 yields 

4 8^&ffl*$nsaimy-hffl* (04 f) to 

^a^lA<«5i«OS2 W^-T AXP y hC0^^B# 
A<tt»JCft:S. I2W7U 7^7PyyiB4 9cD£ti 

W^SyN-f ^x-fc^m2(7)^<AXD'yK C0B8tefl#j£j&* 
6S7W>f^Dyhfl)87T^ja*WI, A< 

[0 0 3 8] mi (CiKUAciiff F I FO 1 6 tCti, H 4 

(f) tr^ufcaifsy- h«^A-f ttffi^ra, slm- 
50 afewxttinigsi nc£oTA^;u^ic'£{b£n*:f£ 
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y h^f-^^i^jna. jgff F I FO 1 6 IZWffi 

7 &£vz7\/-A±f$ l [B}m i 8tCcto, m^ATMini^ 

FO 2 3(C»BISnTC^-fe;UJi, 04 (g) tC^L/t 

amy- hm^^/N-rsioiw^tc^/ii^n, jm^j-lI 

CD-x-^ <h Ltiiffi^ni), CO^, 7 6 8 Kbps 

[0 0 3 9] h7t7^^fcL, ATM±:>![/£ 

GiS-TSfc^tC 1 0 2 4Kb p s<0#«j&*&E£te^& 

[0 0 4 0] h^tytXDmtte, @3tC«Ufc**W 
$lg^5 4tCd:^rffiiI£n<S« fetAtf, atmhih 
tC»«!$nT^sa*jO^(OW««EK*^, SIRICA 

KLr + *fSH9&@5 4*iATMHH8{C;fcW-* h7ty 
^COXffcSrKBrr*. CCTH, 1 0 2 4Kbps« 

"10" tCl£^£7^C0fr<JWi^£, ATM-f > 

*;7x— xa6«43«fcim#liu< fiesta. 

ttTATM<>^7x-XglWF I F Ofi|»lHlK©* 
2 0)l/yX^4 3C0fii^ "8" "10" tC##&X. 

[0 0 4 1] mSit. »T*< h#^7^H2 

-f ^ (HHa) , ±DP$#a^*A>f^x>r©7* 

(RIHb) , *±tf7U-ABJ«fll« (MHc) , 
^Dy^lf (HHd) , (l^0e) 
ti^n^n0 4(C^Lfct><Z><h[^-T£O, cn«E>c0I£ 

£F I FOftl»leIB<0» 1 C0U>?X^4 2 (£>fitte "2" 
C0££T££C0T, ^ 1 CO — 8itfcfcH[slB4 41i. T0l$ 

[0 0 4 2] — 87^^fA7P7hM©EB3in 
TU4»2roi/yX^©fiH "1 0" KKEStlfc© 

•v. m2co-ife^miHiB4 5«, T0f^i»]^m/w ^ 
x-r ©si o^axp7 hor^^-r-s^-r ^ >^-c- 

□ 7^4811, T0BS»8U*fi/W^x-r<Z)»2a) 
3>-f h^WtePS LO^^A^Pyh© 

<OB3. jJSfgy-hff^ (05 f) £;Wt*;$ifC-r£o * 
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aasnswr, TK» ±t)BS»9j*fi/N-f^x<ro» 

2^^fAXD7 h BH ftp 0# IS 9^^ h CO 

[0 0 4 3] £5 LT8{®C0^< hAi-fcJKBfi 
MtCfiJO^Ten^^chtC^O, 1 0 2 4Kbps(D^ 

«<oATM-tju$Bf»iij*aA-r^x>f ^3B ureal -r 
;o r^^< axd7 hco»S:Sjg-rntf, bs»m*sa< 

[0044] % i (D&mm 

[0 0 4 5] cft^mwisf^Mn&mx-te. 

mt^^-t^uy h&-fejKz>eiiiffitcaoarfc^, 

cO^rcttir>iU^{KMlcfiJ0^r^^<h^r'^^ e t^tc^: 
20 [0 0 4 6] 0 6 ti, mi <D2EJ&miZ&ftZ>F I FO^ 

*<0r*<0RW£««&"r*. 0 2 tC^LitF I F 

OWWlHlBi:!^— ©88»{Cttl^— ©fif^#lTfeO, 

^nzcomw&m&mm-rz. as 1 -tenant** 6 

li -6 In ttWfn^-f KO#t*E*t 

21 -62n tt-ttiJetuttje-rsu^^^jcftftsnr 

50 IcSr^m-r^o »l-»n<Z5-a«aiIelB6 2i -6 2 

-6 3« ^m^-r^cfc^jc^ortr^c 

[0 0 4 7] 5*-7lalB6 4lctt, »— SttWIsIKom* 

Scfi^6 3i —6 3m atA*snrc>*. ^rim 

186 4<oa#{I*tfcL 0UC^UcIf|FIFO16lC 

6tbTA^$n^ :*7[HlB6 4(^m^m^«, ^2 
fl)7'J y^ , 7n<y^ , |5l!S4 9KA*S*ir^3>. ^2(0 
7'Jyy7DyyiiIB4 9tt, ^*y[HlB6 4cOtH^^, 

B4 9®IB*efH 0 1 (C^LAc^ftF IF023C 

amy- hfi^ 2 7 <i: ur A^$n^>o 

[0 0 4 8] *^>^4 1«, S^AXDy h(0^r«1 
ttffl[eIK6 2i -62n Ji-tM-^ nWiET^ 1/ xX^ (D 
ST0)M, -gtm^6 3i -63n ^m^f^o CCOi: 

SStis^fi-tn-t'n/N-f u^;i/tc^^>cor, sfrimB 
50 6 4<z>ttsa«;. ^>-**n^(o— afs^m*$nr^sBB 
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A-f lss<MZUZ> 0 
[0049] m7 tJ, @6 iCiKLfcF I F OftMBIfilBl;: 

&SCDT, ^ne>CD|5£P^$:^EBg-r^o CKBEKaffltt, u 

T " 1 " , " 3 " , " 4 " , " 6 M , " 7 " , " 8 " tfl 10 

[0050] cne»fi(c:*rj6rs^>r axo 7 kosbpa 

6 4com^T^^lffy- h«*f fflBf) "TOB^r 
#SI*>SA-f ^ x< © " 1 " , " 3 - 4 " , w 6-9" 
h«)«JM(CA-r U"^HCft*. £/iS£ 2 

(HBg) ±ons»»j*aA>r^x-f ro^in^©^ 

<axd 7 htDjfflBSJKA-r u^ucfc*. 

[0 0 5 1 ] % 2 (D^Wm 20 
[0 0 5 2] % 2 ©J f H© ATM-f >^ 7 x-7St 

>*;u£fci£*r s c: <fca*-e s ct 3 c/^x^ 
s. atmhihh fynmzn-<Dmmmzm$k<DiRm 

So 

[0 0 5 3] H8it m&<Dfom?--Y>*Mzmfo-r2> 

^bLfc&c&T&S. ^ 1 tC^L£:ATM< >^^x — 

A-f^x-fte, \*Z>\Z?*y>*)V (NA^Dyh) a* 
6 4Kb p s<Bflf«£«LT43D, 7 6 8ft>W 
Pf#«*»£*VC^*. Ifdbt, 64KbpsX7 
68ch, -TUt)t>4 9. 1 5 2Mb p s 

[0 0 5 4] TO^fJM/N-fOx^ 7 HI, 40 
^^^^-^^AvU^UCD^^^-r^U^X^ 7 2 

MFIF07 3i -7 3e lC**VFftA*£nTC> 
S„ CC-Cti, 8{®CDF I FO£ffl*LT8*0)fifi7- 
t>*JM:»l6t4J:5l:^Tl^. U:>*X^7 2fC 
«J#Stifc^-^**«-rS2imF I FOteK-WKtfJ 

o&*.£ns 0 m i -»8©jgfiF i Footu^ti^tc 

(ElBl6Ji, dtlb 8 -DfDmMF I FOCD^*>^-^CD 
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;K0fl|5fefle««:S^jSmF I FO^il^-t^Cch^^ 

So 

[0055] sfs-fe;n^MBiHiK2 2tcti, mi-m8(D 

gffFIF0 7 4i -7 4s «$nTt^o ^llt 

Mi/:^iFiFOi:ii^^ m i -msco^m 

FIF07 4i —7 4a CD&fjltt t> JC^-:? U 
^5£CD£ J^ni/vX^ 7 5 <hJ&K$nT^S. 
T-^^1^8<7)^f F I F0 7 4i -7 4a fr*> 

n—wizmfr&zti. ^aimwisz/?.? 7 5fc«}*sn 

S«fc?(C&^T^S. U^X^ 7 5 <Offi#te±0U3#9J 

^sa< ^ x< KK^smsns. 

[0 0 5 6 ] F I FOMH0K7 6it m l-l£8C0i£ 

m^- mh§7 7i -7 7s sg i -ms<D&ny- 

7 8 i -7 8a Sffl^TScfcStCfc^T^S. £ 

ne»-y-h«^«»«?-r5ig«*smismF ifoc 
f i fo. sis f i Fo^fflttSuiictorasro 

x-f tOIW^O^^x— XLTl^. 
[0 0 5 7] EI9tt, SI 8 tC^b^cF I FOS0»IbIK^) 

til^--<£>73F^£ttLT&So ^^>^4il;H 7^- 

^>^4nt T0WF»a*fiA-f ^x-rt*3^ss 

©ta*-rs«-»«tt, » i ~m 1 6 <b— »«miHi&8 i 
i -8 lucw^nxAsnTi^. 

[0 0 5 8] -t;U©e3l$tl4^-f h#*§£riE 
1ST S^fecomi— mi 6CDUi^^^8 2i — 8 2 1 e (C 
Affl^U3 l^g^ntt^o ^AXP7h 
3 1 tmVT&lsVX* 8 1 
n^o ^l-^16(Ol/yX^8 2i -8 2i6(7)tH^fii 

»4»*-rs— a«Hiisitt8 1 1 ~ 8 lutxAsnw 

£• -g!&m[Bl&8 li -8 ltett, Mt^l/^X^ 

[0059] mi^-®:^aiiHiB8 ii offl^-rs— a 

AASnTl^. */t»2 0)-Sttffl|BlK8 12 C7)m^ 
-TS-ad^ti^U y^^ny^lHlBS 3i ©Ut7h 
if^i:LTA^^ns 0 m3(D--a^ai[H]?Scoaj^ti-tr 

ff#<!:UT7'J y^7Pu/^liIK8 3a tCA^f^nx^ 

Sc £4Tra«tc, «»s^<o-a«miHiBwtts*«-tiy 

KfH^eb It, (H»»^a)-attffilBlB«)ffl*tt'J-tiu/ 

M8ftLT7U77 r 7Dy^|HlB8 33 -8 3a tC^- 
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nfnA^^nti^. 7U vfyay^m&s 3i - 

8 3s ffl 1 8 <7>2l{f y- M§*f 7 7i 

-7 7a £LT#j6T*i3imF I FOKArtSn*. 
[0 0 6 0] 7'Jy^7P7^[sl88 3i -8 3a OttS 

7U77 r 7077 P [Bl^8 4i -8 4a <7>m;*j{f*f 
te. » 1 -18 COgff y- hff^7 8i -7 8a tLT 
#JSt"££fS F I FOKA^SftS, dCOipJCF I F 

o^wih]^^, iim y- mi ^ctr^m y- mi^£ 70 

•V>*;KZ>7 f — m 1 2— ffl 1 7 WAXOy h 

icj^Teatsn, m2<£<£ii^>*ji,<^-^m 

1 8 1 -SB 3 8 3 <B*-f AXQ7 MCfcoTeiHSn* 

» 1 (Dl^X:* 8 2i C^-fAAD-yht^ "12" 
£*, »2(D 1x5^X^ 8 2 2 C^-fAXPty h#*t "1 
8" j&t, ^3^l/yX^ 8 2 3 tC " 1 8 1" m 

4<r>\si?x* 824 k "3 8 4" At-tti-enKffi$n 

[0 0 6 1 ] m 1 0H, 0 9 \Z^LtzF I FOfH»im& 

fiA>f ^x-TOx-^ fflBa) 7 6 8i(^^^A 

SfSSbUT^S. ^10!/y7^82i (Cte, 
AXP-yhS^ " 1 2" a«K5£3*lT^*0>-e, TO?® 

jST. 7U77 P 7D7yiHl^8 3i ^t7 h^n^c £ 
^2^^^X37822 Kte^-f AXDy h#*t " 1 
8" atR5feSn"0>*©T, Sl7^WD7h08 
Tl,Tzm.mzyVv7yuy7\&&SZy j&ty-fcyhS 

n*. 

[0 0 6 2] l/fc^T7U7^7Py^0»S8 3i CO 
ffifrr**! tD»«y--MB# (HHb) tt, mi 22 

7Wpj«*T©M, A<l/^JH:^:Sc Sl^fiy-b 

(rbc) mi ommy-hmmztt^T. 9 

-f AXD7 h©¥HJH#fcHtiB*iTV**. z<Dfrtb* ± 
0B5#SJ£*A-f £x-f(D» 1 hco[Pl& 

JH:ftot^5. ms^u^x^lctt "18 1" 

^RS$nri^<oT, 7»j yy^ou/^iHias 3i « 

TOPSiMH^fiA-f 1 8 1 W^^A7P7 h 

^< AXD7 b&^ "3 8 4" tf&feZtlT^&W* 
S&3 8 3*< AXD7 h^TLfcit&tC^'J 7 7^70 
•y^[Hl^8 32 a* 'J -fey h^tl^o 

[0063] cnicct 9 , sfi 2 ©aey- mi # (hh 

d) tt, T0P*»m^fiA>fiJrx<<Z)»l 8 1 ^-f AX 

h<Z)BHJ&P*^f3»3 8 3^<AXD7 h^J^Tii: 50 
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asr^nfl, a< u^hc^*. £fcai2 rosfiy- h 

ff*f (HBe) t±, ±0fl?»9l^®A<^x<(Om 1 8 
1 5^ AXDy h<Z)B8i&flS*>£m3 8 3^ / fAX0 7 

h<z>**7S8S£"e<BPnl, a< ix^ncfc*. micoiim 
y- h«^ffi*^nTi^Pni(cT0PS5r*i*fiA-f ^ 
x-r$jffii;T£ij3fe-r^m 1 <0KS^*>*jM;:**js-r5 

T^te. H8 (C^LfcSI 1 CDi^ffF I FO 7 3i HA 

tj~znmnznz> 0 m2 <r>mm y- Mt^aj^an-c 

2WMFIF0 7 32 tCJS&SIRSft*. Z(D£o\Z 

it, teig^^>^;uc*t*:(c^n-ena^*iSfSF i f 

O l£R5#9j*ffi A < £ x -f ^ e> SiJ* U itr- 2 0 ft 

[0 0 6 4] -77, m i co^my- hft^7 81 
<*n-c^ra«. siosfinF074i 
BE^msn. ±o«r»w^aA-f ^x-rjcigffl$n-5. 
s&2<z>s{iy-h«^7 82 ^tH^^nx^^p^n, m 

2©^fIF I F0 7 42 A^f-^^ffl^ftTlO 

«p»SRj^aA>r «>x-f tcsittj^nso f 1 foh 

S«-fe;HPl«fllHlES2 2(C«fct3T<K2S^+>*;W3'Jfc: 

^f^i^f^i 2 -mi 7^<axd7 hjcmicoiss 

8 l-m3 8 3MA7P7 Mcf^tOigg^V*^ 
V>^;US'JiCi§mF I F045<fctf§«F I FOSrKtt, 

[0 0 6 5] £Jl±KWUfcSS«O^JB*5«fct;#*}^W-C 

ATM-t^s36a«"r*3ifi-fe;HRiMiiiitt, sfit 
fflsnTi^5feo)€:-ta)**ffli^ntf Jzt^. at 

M{52IB©«iaW-f >^7x-XK"3t>TH«©Ha3&* 

[0 0 6 6] ifcHS^lA-f^x^offWi, Hifi 
co«jg«-cn, ^^5 : -^>^^^8*cc»^i^tcou^Ti$a 

F I FO, ^ff F I FO)&«Rtt^*TT43 0, ^nbC^ 
[0 0 6 7] ±0P#»»l*fiA-f "^x-f <tT0P# 
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flow, ^n^*Bsrpio^<5>yoSttttScT*ct 

[0 0 6 8] 

[0 0 6 9] Sfc«*3S2Ett<0*WlCi:ntf, fig 3 

r>x-r tco^Tff^^ te^<oBg$»a»a^N-< frx< \zs$ 
jST5^nsfc±pre»«»aA<frx< ^TosffrgJ 

tCcfcD, ^B<o«ric& jcWtc WBSfe-r^c < h^"C€r^, 

[0 0 7 0] *fc«*JS3E«038W(c<tn«, A 

x -f «t o Tffigt £D fiffl^ * > £ tcfe irr * c: 
re»»»«A^9x>fKrn*TfftV <a^r<o»ga-»»a 

A-f x -f iCMf^^tl g> £± P Bjf»«»aA-f x 

[0 0 7 1 ] *fcK*3H4E«E03SW^J;Wdr, *<A 
xo 7 h *5«fcWz;UA'y ^ r ^ATMMg)aft> 

fcff*»g)g»t-rs^-rAXDy KOBBft6ffiBfe«fctf» 
7ftll<OSt^L, BHtefaB^g>»7feB<QMg)^ 

£?(C, IWtefftB<hiR7ffiB^t^«i$L, ftibg)- 
[0 0 7 2] $6tciS*«5E«E<056W(Ccfctilf, 
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n b ^± o Br»«»gA< ^ x < chT o P#»w»aA-f 

[0 0 7 3] Sfe«*«6E«©«^JCcJ:n«, ^-f A 

^axp7 h<oiiatefftBfecfctf»7ffiatcWjST^^< 

/0 AXQ7 ^t^^^n^^T, h^fcy ^tosu 
T8&gpa< Iff »W»gA>f x-f £ftjffl f>£> C 

[0M^ffjW<£a$^] 

[0 i ] *&w<D—&i&<oi&mz&ttz>nftn&w\< 

^x-f OATM-T >^ 7x-XKBOfl|j3&a)«5€:S^ 
[El 2] H 1 (C^L//tF I FOS»»lHlK05fllfiea)«S«: 
[El 3] Bl I i:^l/fcATM< >^7x-X8BS:8« 

M>f >r57^x-7.^B^^^tC^^^^j@m j ^cO^*i^ 
[B6] mi (0X*«tC*3lt* F I F OM«[5]RtZ>tit/£ 
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